Summary The relation of breast cancer to social and dietary variables was evaluated in a case-control study of 368 women with breast cancer admitted to the General Hospital of Pordenone (a town in the eastern side of Northern Italy) and 373 age-matched controls. Occupation was related to the risk of breast cancer, housewives and non-manual workers (teachers and other professionals, clerical workers, etc.) showing relative risks of 1.7 and 2.4 respectively when compared to women occupied in agriculture. The role of education was apparently less important, and not statistically significant. The risk was higher in women who were obese, the trend of increasing risk with increasing body mass index being confined to post-menopausal women.
International variations in age standardized incidence and mortality rates suggest the influence of environmental determinants in the aetiology of breast cancer. Gross national product and other indicators of lifestyle habits (e.g. total energy consumption, etc.) are strongly related to it, the general rule being that the richer the country, the greater the risk of breast cancer (Armstrong & Doll, 1975) . Moreover, dietary variables (e.g. fat, meat, total calorie intake, etc.) show a strong positive correlation with breast cancer incidence and mortality in various countries (Lea, 1966; Armstrong & Doll, 1975; Carroll, 1975) . However, case-control studies conducted in Northern American populations have failed to confirm the strength of these international correlations, reporting no, or only a weak association with fat, total calories or other dietary variables considered (Miller et al., 1978; Lubin et al., 1981; Graham et al., 1982) . Alcohol intake, moreover, was reported to raise the risk of breast cancer by a factor of about two in a large case-control study conducted in several areas of the USA, Canada and Israel (Rosenberg et al., 1982) .
We have evaluated further the relation of breast cancer to socio-economic indicators, obesity, selected dietary variables, and alcoholic beverage consumption using data from a case-control study conducted in Friuli, a region in the East of Northern Italy, near the Austrian and Yugoslavian borders. This part of Italy has undergone rapid industrialization over the last three decades (< 10% of the total workforce is now occupied in agriculture) (Regione Autonoma Friuli, 1973) . However, the conditions in which the majority of the women currently developing breast cancer spent their adolescence and early adult life (in Friuli) were typical of a pre-industrialized society. Moreover, a few peculiarities of this population (e.g., a reportedly high average alcohol intake) add further interests to its study. A recent tendency to concentrate cancer patients in a single oncological centre in order to improve diagnosis and treatment made this study feasible.
Subjects and methods
Between January 1980 and March 1983 two trained nurse interviewers identified and questioned cases and controls -using a standard questionnaire, about 60% of the interviews (to the cases and their matched controls) being made by one interviewer, and the remaining 40% by the second one. Permission for interview was requested of the medical staff in charge of the wards and the patients. Less (Fleiss, 1981) , together with their 95% approximate confidence intervals (CI) (Miettinen, 1976) , were computed using an unmatched approach. For multiple levels of exposure, significance was assessed using the linear trend test described by Mantel (1963) .
As expected, early menarche, late age at first pregnancy, low parity and late menopause were more prevalent among the cases than the controls. These and other potential confounding factors (see below, variables included in the regression) were firstly controlled individually using stratification and the Mantel-Haenszel (M.H.) procedure (Mantel & Haenszel, 1959) ; secondly, they were simultaneously controlled for by means of multiple logistic regression, fitted by the method of maximum likelihood (Breslow & Day, 1980) . Included in the regression equations were terms for the various measures of alcohol and food intake, age, marital status, education and occupation, body mass index, parity, age at first birth, age at menarche and at menopause, oral contraceptive and other female hormone use, cigarette smoking and methylxanthine consumption. Table I gives the distribution of cases and controls according to occupation, years of education and marital status. When women occupied in agriculture were chosen as the reference category, the RR estimates for industrial manual workers, housewives, and clerical and professional workers (sales assistants, clerks, teachers, etc.) were 1.2, 1.5, and 1.9 respectively. The increased risks for the latter two categories were statistically significant, and remained significant after adjusting for education, marital status, parity, and various other potential confounding factors (multivariate RR=1.7 and 2.4, with lower confidence limits 1.1 and 1.4 respectively).
Results
Cases were somewhat more educated than controls (RR= 1.4, with 95% confidence interval 1.0-2.1 for > 7 compared with < 7 years of education) thus confirming a well known association. The effect of education, however, could be almost completely explained in terms of occupation; when adjustment for that variable was made, the RR fell to 1.1 (95% CI=0.1-1.7, Table   I ) and, similarly, the multivariate RR was not statistically significant. A greater proportion of cases was unmarried (multivariate RR= 2.7, 95% CI= 1.3-5.6), a finding which should be considered in relation to its consequence on parity and age at first birth. In order to allow for its potential distorting effect, therefore, all the other M-H relative risk estimates presented were adjusted for marital status. (Kelsey, 1979) . While the effect of education could be explained in terms of occupational categories, the effect of occupation was apparently independent of other socioeconomic indicators (education and marital status), thus suggesting that some lifestyle habit, peculiar to specific occupational categories, may play a role. Among them, nutritional factors, specifically obesity and dietary factors, have received the most attention (Carroll, 1975; Miller et al., 1978; Wynder, 1980; Lubin et al., 1981; Graham et al., 1982) , and are supported by experimental animal models (Carroll, 1975; Welsch & Aylsworth, 1983 DeWaard & Halewijn, 1974; DeWaard, 1975; Kelsey, 1979; Helmrich et al., 1983) . This association is commonly explained by the higher levels of oestrogens in obese women, through accelerated peripheral aromatization of androstenedione to oestrone and, possibly, a greater availability due to a decrease in sex hormone binding globulin (Siiteri, 1978) . The risk of breast cancer increased with the major indices of animal fat and animal protein intake considered (meat and dairy products), the trend being significant for dairy product intake. These results, too, are in line with previous reports (Miller et al., 1978; Lubin et al., 1981) . The major finding of the present study, however, lies in the positive association between breast cancer and alcohol consumption, women who drink alcoholic beverages displaying a relative risk more than double that of women who never drank. The estimated increase in the risk was greater for women who drank most frequently, and more than one type of alcoholic beverage.
It is unlikely that biased recall due to knowledge of the hypothesis explains this finding. At the time of data collection, the possible relation between breast cancer and alcohol consumption had not gained widespread attention in the lay press in Italy, and was almost certainly unknown to the interviewers and to the great majority of the subjects interviewed. Similarly, the possibility of systematic underreporting of alcohol consumption by non-neoplastic controls appears unlikely, as there is no widespread disapproval of alcohol consumption by women in this population. Furthermore, the proportion of drinkers was comparable in controls living within (70%) or outside the region (66%); married (70%) or unmarried (60%); nulliparous (67%) or parous (69%); less educated (<7 years, 67%) or more educated (69%); in pre-(69%) or post-menopause (69%); occupied in agriculture (75%) or in other occupations (68%). About two thirds of the control patients had been admitted following accidents, or on account of other orthopaedic conditions, which are reportedly positively associated with alcohol consumption. This possible bias, however, should lead, if anything, to an underestimate of the relative risks. With regard to confounding, the results were virtually unchanged when a large number of factors were taken into account.
Thus, our findings confirm the positive association between alcohol and breast cancer risk, originally reported by Rosenberg et al. (1982) in a study based on data from North America and Israel. Moreover, some selected information on dietary habits was available in the present study: when it was controlled for in the analysis, the relative risk estimates were not materially changed. However, on an international level, alcohol is negatively correlated with breast cancer death rates (La Vecchia et al., 1982) . Moreover, the putative mechanism through which alcohol could exert a carcinogenic effect on breast cancer in humans is far from established. Increased prolactin secretion has been suggested, but the role of prolactin in the aetiology of breast cancer is not defined (Williams, 1976) . Alternatively, alcohol-induced minor liver alterations might affect liver oestrogen metabolism, or the level of steroid binding globulins. Nevertheless, considering the broad heterogeneity of our population compared to the one studied by Rosenberg et al. (1982) , (for instance, in this study alcohol was not positively correlated with education or smoking), the confirmation on our setting of the positive association between alcohol and breast cancer produces obvious evidence in favour of a role of alcohol consumption on the risk of breast cancer.
